The features ofa baby with lethal perinatal osteogenesis imperfecta (OI-II), resulting from the substitution of tryptophan 94 (I) carboxyl-terminal propeptide residue 94 from tryptophan (TGG) to cysteine (TGT).8 The mutation disturbed procollagen folding and retarded the formation of disulphide linked trimers. The endoplasmic reticulum resident molecular chaperone BiP, which binds to malfolded proteins, was induced and bound to type I procollagen in the OI64 fibroblasts. Unassembled mutant prood (I) chains were also retained in the rough endoplasmic reticulum. Although most of the mutant type I procollagen molecules and unassembled mutant chains were degraded in the rough endoplasmic reticulum, some of the type I procollagen molecules containing mutant prooa 1 (I) chains were secreted. These molecules were enzymatically overmodified owing to delayed formation of the triple helix. The overall effect of the mutation was to produce a major biosynthetic deficiency of type I procollagen that reduced the accumulation of type I collagen in the extracellular matrix to approximately 20% of normal. In this paper we describe the clinical, radiographical, and pathological features of this baby with lethal OI.
Osteogenesis imperfecta (OI) is a brittle bone disease that usually results from mutations in the COLlAl or COL1A2 genes that encode the proodl(I) and prooa2(I) chains of type I procollagen, respectively.' Most of the mutations involve the main triple helical domain and result in a dominant negative effect or in haploinsufficiency.'2 Mutations of the carboxyl-terminal propeptides are rare but their consequences confirm the critical roles of this domain in the chain selection, registration, alignment, and disulphide bonding steps that are required for the assembly of type I procollagen trimers containing two pro 1(I) chains and one proa2(I) chain.-8 The carboxyl-terminal propeptides are also important in the initiation of triple helix formation.
The severity of OI resulting from mutations of the carboxyl-terminal propeptides is dependent on the extent to which the mutations impair procollagen assembly. Two frameshift mutations, one in proot (I) and the other in prooa2(I), completely prevented the incorporation of the mutant chains into type I procollagen trimers resulting in haploinsufficiency.34 Heterozygotes for the COLlAl mutation had mild OI type I while heterozygotes for the COL1A2 mutation were clinically normal. Homozygotes for the latter mutation had moderately severe OI type III. 5 In contrast, five different carboxyl-terminal propeptide mutations, which impaired but did not prevent the assembly of type I procollagen trimeric molecules, resulted in lethal OI.-This report concerns one of the latter babies (OI64) who was heterozygous for a single base change in exon 49 of COLlAl that converted the codon for the procd (I) carboxyl-terminal propeptide residue 94 from tryptophan (TGG) to cysteine (TGT).8 The mutation disturbed procollagen folding and retarded the formation of disulphide linked trimers. The endoplasmic reticulum resident molecular chaperone BiP, which binds to malfolded proteins, was induced and bound to type I procollagen in the OI64 fibroblasts. Unassembled mutant prood (I) chains were also retained in the rough endoplasmic reticulum. Although most of the mutant type I procollagen molecules and unassembled mutant chains were degraded in the rough endoplasmic reticulum, some of the type I procollagen molecules containing mutant prooa 1 (I) chains were secreted. These molecules were enzymatically overmodified owing to delayed formation of the triple helix. The overall effect of the mutation was to produce a major biosynthetic deficiency of type I procollagen that reduced the accumulation of type I collagen in the extracellular matrix to approximately 20% of normal. In this paper we describe the clinical, radiographical, and pathological features of this baby with lethal OI.
Case report CLINICAL HISTORY
The proband (OI64) was born at 38 weeks' gestation with numerous fractures of the limbs, skull, and ribs and with subarachnoid and subdural haemorrhages. Death from respiratory distress occurred within hours of birth.
RADIOGRAPHICAL FEATURES
There was generalised osteopenia and numerous fractures of the long bones and skull (fig 1) . The skull contained multiple wormian bones. However, the long bones were of relatively normal shape and showed normal metaphyseal modelling (fig 2) . The shapes of the vertebrae, pelvis, and the bones of the hands and feet were also relatively normal. 
PATHOLOGICAL FEATURES
The birth weight was 3060 g (50th centile) and the total body length was 49 cm (50th centile). The sclerae were deep blue. The limbs and torso were all of normal length, shape, and proportion. The 
